]. But for k = 2 and deg <p = 2 one meets obstructions indicated by the fact that the 3-torus T 3 is not a 2-fold branched covering of S s [4] . In this paper we show (Theorem 4.4) that one can always extend φ if k -2 provided that deg <p ^ 3 and n ^ 3. (For w = 2 one would need to assume that f(dB 2 ) does not separate M 2 .) The prototype for a result of this sort was proved in a recent paper by J. Montesinos [8] forthe case n = 3, when φ is a particular standard 3-fold branched covering of a connected sum of S 1 x S 2 's over S 3 . Again in the case when k = 3, deg <p = 3, and % ^ 4 one meets further obstructions indicated by the fact that T 4 is not a 3-fold branched covering of S 4 [1] .
2* Preliminaries* We shall work in the PL category of piecewise linear manifolds and maps [6] . All embeddings of manifolds in manifolds will be required to be locally flat. The symbols M n and N n will denote compact orientable ^-manifolds. The symbols B n and D n will be reserved for a standard model of a PL w-ball, say {x e R n : I a?, | ^ 1, ί = 1, , w}, and S % = 3£ %+1 will denote the standard PL ^-sphere.
A branched covering is a surjective, finite-to-one, open (PL) map φ: M n -»iV w between ^-manifolds. The singular set of a branched covering φ\ M n -• iV % is the set of x e M w near which φ fails to be a local homeomorphism and is denoted by Σ φ ; the branch set of φ is B^, = φΣ φ c iV w . The degree of a branched covering 9?: ikP -> iV w is deg φ = sup {$φ~\y)\ y eN n }. One easily verifies that deg <£> is the absolute value of the ordinary homological degree of φ as a map.
A branch homotopy is a branched covering 0: JkP 
) is a pair of unknotted and unlinked properly embedded (n -l)-disks. The proof is an exercise in regular neighborhood theory and omitted. Now consider the framing J^.
Notice that ^~T = Γ^7 where ϊ 7 is the standard involution. The equivariant framings ^" r , reZ, are called the standard framings. Note that any framing &:
is isotopic through framings to a standard framing, since framings are classified by (n = 2) and each class is represented by a standard framing.
Let <p: M n -> AΓ" be a branched covering of degree 2. A simple closed curve C c M n is said to be invariant if φ~ιφ(C) = C and the map C -> φ{C) is the orbit map for an involution with two fixed points (so that <p(C) is an arc which meets B φ precisely in its end points). 
By hypothesis and the isotopy extension theorem, we may assume
Adjusting A, and hence C, slightly we may assume that A meets B ψ precisely in the interiors of (n -2)-simplices of B Ψ when M n and N n are given triangulations with respect to which φ is simplicial. Then the involution on U Ŝ 1 x D n~ι is equivalent to the standard involution by (3.1) and / may be assumed to be equivariant with respect to the standard involution by the remarks above concerning framings. A simple closed curve CaM n is invariant if φ(C) -A is a simple arc which meets B φ precisely in its boundary dA at two simple branch points. In this case φ~\C) consists of C plus (d -2) arcs. In particular, near C φ is an orbit map for an involution, and near any other component of φ"\A), φ is a homeomorphism. Proof. Altering φ by a branch homotopy if necessary we may assume that the nonsimple part of B φ has dimension less than n -2, by (4.2).
Let C = f(dB 2 x 0). By general position, we may assume that φ\C is one-to-one. Let K = <p(C).
We shall show that after an isotopy of C in M n there is a 2-sphere S 2 aS n which meets B φ transversely only in isolated points in the interior of (n -2)-simplices (over which φ is simple), such that Q 2 = φ~\S 2 ) is a connected 2-manifold, and C lies on Q 2 as a nonseparating simple closed curve.
Given this, the proof is completed as follows. By (4.1) and the isotopy extension theorem we may assume that CcQ 2 is invariant. We may now appeal to the degree 2 case in the following way. Let The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
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